INTRODUCTION
Recent CDC estimates suggest that half of black men who have sex with men (BMSM) will acquire HIV in their lifetime. 1 Nationwide, nearly 30% of all BMSM are living with HIV compared with 16% among white men who have sex with men (MSM) and a large proportion are not aware of their status. 2, 3 Many BMSM face a combination of socioeconomic and psychosocial factors known to contribute to HIV transmission and care disparities. 4, 5 At the same time, population differences at multiple levels and local context influence lifetime risk of HIV exposure and transmission risk among BMSM. 1, 5, 6 There is a lack of understanding of the Data were from the 2011 NHBS MSM cycle, described in detail elsewhere. 2, [15] [16] [17] Sites followed a standardized national protocol for venue-based time location sampling. Formative research identified locations and day/time periods where at least 50% of attendees were likely to be adult MSM and informed locally specific operational considerations such as recruitment and marketing. Potential venue day/time periods were randomly selected for recruitment on a monthly basis.
Recruitment took place in 4-hour time blocks during which recruiters sequentially approached potential participants and invited them to participate. Potential participants completed an eligibility screener and informed consent. Eligible MSM were over 18 years, lived in the participating area, born male and currently identified as male, and had not previously participated in the current NHBS round. Trained interviewers administered an anonymous 45-minute interviewer-administered socio-behavioral survey and optional HIV test. Survey procedures were available in English and Spanish, but no participants in any site used the Spanish-language option. Whole blood or oral fluid specimens were collected for either conventional laboratory HIV testing (Baltimore) or rapid testing using OraQuick Advance Rapid HIV-1/2 Antibody Test (OraSure, Bethlehem, PA; done in Washington, DC and Philadelphia) followed by laboratory confirmation by western blot testing. Participants received $25 remuneration for the survey and between $10 and 25 for the HIV test, depending on the city of sampling. All participants screening newly HIV reactive via rapid testing were immediately referred to care.
All procedures were reviewed and approved by the Institutional Review Boards at the Departments of Health and relevant academic partners (Baltimore, DC) in each city.
Measures
The outcome measure was a western blot-confirmed HIV test result. All other variables were derived from the NHBS core survey for 2011 NHBS MSM cycle. Unrecognized HIV infection was defined as having a positive laboratory HIV test result and no self-reported prior diagnosis of HIV. We assessed a variety of socio-demographic and behavioral characteristics hypothesized to be associated with HIV infection to compare BMSM across the 3 cities. Sociodemographic characteristics included race/ethnicity, age, sexual identity, educational attainment, employment status, insurance status and type, incarceration history, and incarceration and homelessness during the past year. Sexual behaviors reported for the 12 months before interview included number of partners, partner status (main, ie, "committed to above anyone else," or casual), exchange sex, characteristics of last partnership (meeting location, HIV status knowledge), condomless anal sex in the past year and during last sex, and testing and diagnosis of specific sexually transmitted diseases. Substance use behaviors reported over the past year included ever and recent injection drug use, any noninjection drug use, use of specific noninjection drugs, and frequency of binge drinking defined as having 5 or more drinks in one sitting.
Analyses
The analytic sample was limited to participants who identified as black or African-American and non-Hispanic with complete, valid survey responses and reported at least one male sex partner in the past year. A total of 44 participants (Baltimore: 25; Philadelphia: 9; DC: 10) who reported ever having sex with a man but not having a male partner in the past year were excluded from this analysis. Participants who were screened and eligible but did not complete the full survey (Baltimore: n = 3; Philadelphia: n = 0; DC: n = 0) were also excluded. No substantive differences were observed between these participants and those who did complete the full survey. Descriptive analyses were conducted with the full analytic sample and with those aged 18-24 to examine possible differences and inform targeted interventions for young BMSM. Analyses of HIV status excluded those without a valid positive or negative HIV test result (Baltimore: n = 41; Philadelphia: n = 25; DC: n = 11). Socio-demographic and behavioral variables calculated for BMSM in each city were compared across cities using Pearson's x 2 test and in bivariate models on the outcome of HIV status. Variables associated with HIV status at P , 0.05 and with sufficient cell size for any site were retained for inclusion in the multivariable logistic regression model, run separately for each city. SAS software version 9.3 (Cary, NC) was used for all analyses.
Findings
The total sample of eligible BMSM with a male sex partner in the past year who completed valid surveys was n = 159 in Washington, DC, n = 364 in Baltimore, and n = 331 in Philadelphia. Of these, 23%, 36%, and 18% were aged 18-24 years old in each city, respectively. Washington DC had the largest number of locations where BMSM were successfully recruited (DC n = 36; B n = 27; P n = 28). Approximately two-thirds of all BMSM across cities were recruited from bars and clubs (DC: 57%; B: 70%; P: 64%); proportion recruited from sex, park, and street environments ranged from 14% in Baltimore to 27% in Philadelphia (P , 0.001, x 2 = 35.9). Table 1 describes socio-demographic characteristics of the study sample in each city for all BMSM and those aged 18-24. Baltimore BMSM were significantly younger and less likely to identify as gay or homosexual compared with BMSM in both other cities. BMSM in Baltimore were also more likely to have less than college education and report unemployment, incarceration, and homelessness, and these differences were not attributable to age (data not shown). BMSM in Washington, DC were more likely to have at least a college degree, employment, and health insurance. BMSM in Philadelphia were more likely to report gay/homosexual identity and comparable insurance status to Baltimore MSM. Characteristics of young BMSM were similar to older BMSM in each city, except that young BMSM in Baltimore and Washington, DC were most likely to report public health insurance compared with young BMSM in Philadelphia. Table 1 also describes sexual behaviors, substance use, and service utilization of BMSM in each city. Compared with the other 2 cities, a significantly greater proportion of BMSM in Baltimore reported any sexual exchange partners and least likely to meet partners online; and a greater proportion of Philadelphia BMSM reported only main partners, meeting partners in bars or clubs, and receptive condomless anal sex. Almost half of BMSM in all 3 cities (DC: 44%; B: 46%; P: 40%) reported not knowing their last partner's HIV status and at least 1 in 10 reported condomless anal sex with a partner of unknown HIV status at last sex. Condom use during last anal sex was common across cities, however, reported by approximately 70% of all respondents.
The proportion of sexually transmitted disease testing was similarly low across cities, and a greater proportion of BMSM in Washington, DC reported recent syphilis diagnosis compared with both other cities. Only receptive condomless anal sex differed significantly among young BMSM, with lowest proportion in Baltimore and highest proportion in Philadelphia.
Substance use was common across cities, but differed by type. Baltimore had the highest proportion BMSM reporting ever injecting drugs and any noninjection drug use. Among those reporting noninjection drug use, compared with other cities, a higher proportion of Baltimore BMSM reported crack cocaine and ecstasy use, whereas poppers and amphetamines were more commonly used in DC, and marijuana was more common in Philadelphia. Only amphetamine and alcohol use differed significantly among young BMSM, with highest proportion reporting any use in DC and lowest proportion reporting weekly binge drinking in Philadelphia. Use of prevention services differed across cities, with a higher proportion reporting access to free condoms in DC, a slightly higher proportion reported using free condoms in Baltimore and fewer reporting individual-level interventions in Philadelphia.
Among participating MSM, 7% in DC, 11% in Baltimore, and 8% in Philadelphia did not complete HIV testing as part of survey procedures. We found no significant demographic differences between those who tested and those who did not in DC and Philadelphia, but Baltimore participants who did not test for HIV through NHBS were significantly younger with higher education and employment (data not shown). Among participants who completed HIV testing, HIV prevalence was 23% in Washington, DC, 48% in Baltimore, and 15% in Philadelphia; of those who tested HIV-positive, 31%, 69%, and 33% had unrecognized HIV infection in each city, respectively. Among BMSM 18-24, HIV prevalence was 11% in Washington, DC, 39% in Baltimore, and 10% in Philadelphia, and unrecognized HIV infection among young HIV-positive BMSM was 0%, 74%, and 60% in each city, respectively. Overall, 60% of participants reported an HIV test in the past year. Table 2 shows characteristics associated with HIV in each of the 3 cities. In DC, HIV-positive BMSM were more likely to be aged 45 or above, have public insurance, and report past incarceration, and less likely to have college education and employment. In Baltimore, HIV-positive BMSM were more likely to be aged 25-34 compared with 18-24 and more likely to identify as gay or homosexual, whereas all other characteristics were similar between HIV-positive and HIVnegative BMSM. In Philadelphia, HIV-positive BMSM were more likely to be aged 45 or above, report public insurance.
In adjusted models (Table 3) , HIV-positive BMSM in DC were older than 18-24 and almost 4 times as likely to have public health insurance compared with private insurance [adjusted odds ratio (AOR): 3.9; 95% confidence interval (CI): 1.0 to 15.0]. HIV-positive BMSM in Baltimore were older than 18-24 and 4 times as likely to report gay or homosexual identity compared with those who report bisexual or heterosexual identity (AOR: 4.2; 95% CI: 2.4 to 7.5). HIV-positive BMSM in Philadelphia were older than 18-24, more likely to report public health insurance (AOR: 6.7, 95% CI: 2.4 to 18.4), and more likely to be recruited from venues other than bars/clubs or parks/streets/sex environments. These findings suggest that the challenge of historically high HIV prevalence among BMSM in Baltimore, [18] [19] [20] [21] [22] expanding epidemic among BMSM in Philadelphia 10 and disproportionate HIV burden among BMSM in DC 23 continue to present a regional public health crisis for BMSM. At the same time, our research revealed, notable and instructive differences across cities. Almost half of Baltimore BMSM were HIV-positive (48%), twice the prevalence of Washington D.C. (23%) and more than 3 times that of Philadelphia (15%). This disparity was even more pronounced among young adult BMSM where almost 40% were positive in Baltimore, nearly 4 times higher than DC. (11%) and Philadelphia (10%). Socio-demographic characteristics among BMSM also differed across the 3 cities. In Baltimore, low educational attainment, unemployment, homelessness, incarceration, sex exchange, and crack cocaine use were starkly higher than in other cities despite similar population-level poverty across cities. BMSM in Baltimore were most likely to identify as nongay and least likely to seek partners on the Internet. In DC, use of amphetamine type drugs, Internet partner seeking, and recent syphilis diagnoses were higher; whereas in Philadelphia, meeting sex partners in venues and receptive, condomless anal intercourse were more common. These findings make clear that there are important local, structural differences that may support variations in the impact of the HIV epidemic among BMSM in each city.
At the same time, our study revealed behavioral commonalities across cities such as high prevalence of unrecognized HIV infection, relatively low recent HIV and STD testing, low knowledge of partner's HIV status, and inconsistent condom use with a partner of unknown HIV status at last sex. These shared behavioral factors may be amenable to coordinated, regional, socio-behavioral, structural, and health systems interventions with attention to awareness of and partner communication about HIV status among Black MSM 7,24 and shared social marketing or social network approaches. 24 There were important structural similarities across the 3 cities as well. In Baltimore where socioeconomic disadvantage and social instability were highest, HIV prevalence was also highest. In DC, HIV prevalence was significantly higher among those with lower education, unemployment, and incarceration history, and in both DC and Philadelphia, those with public insurance were substantially more likely to be HIV-positive. These findings support previous research that shows a connection between high poverty, low education, and elevated HIV prevalence among BMSM 6 and make clear the importance of employing a social determinants perspective in HIV planning for BMSM, as others have noted. 4, 25 There are several important limitations to this work. The socio-behavioral data shared here is self-reported and may be subject to social desirability. This bias is not likely to have operated differentially across sites, however, and may be less likely overall because NHBS staff receive extensive training to build participant rapport and enhance validity of self-reported data. It is also possible that our findings related to HIV status were affected by the proportion of BMSM who declined to test with NHBS and particularly may have underestimated the relationships of age and socioeconomic status on HIV status in Baltimore. Because NHBS is a serial cross-sectional study, we cannot infer the temporal ordering of exposures and outcomes (eg, gaining insurance may result from HIV diagnosis). In addition, because this research is venue based, we cannot assume generalizability beyond those who attend MSM-identified venues or even agree to participate. Analyses were not adjusted for potential venue clustering or sampling probability, which may have underestimated standard errors, or for venue characteristics that may shape sample characteristics in each city. Statistical power may be limited for some comparisons with small cell sizes (such as for sexual orientation) and Baltimore's high HIV prevalence, warranting future research to better understand the resonance of these factors in each city, particularly among young BMSM. We were not able to examine partnership characteristics or the extent of population mixing or HIV transmission across the 3 cities although we suspect this may be an important factor in our regional epidemic. We know, anecdotally, that it is not unusual for residents to travel to any of the other cities for socialization, house balls, social and health services, and sex partners, especially with Internet assistance. Future analysis of social network and HIV phylogenetic data may provide insight into geographic transmission patterns, which could improve the effectiveness of HIV planning.
Efforts to address gaps in the care and treatment cascade among BMSM are ongoing in each of the 3 cities and hold promise for addressing many of the findings highlighted here. These cities are looking to expand HIV testing, facilitate immediate linkage to care such as DC's "Red Carpet Entry" program that provides expedited HIV care strategies, and increase capacity for and utilization of pre-exposure prophylaxis (PrEP) for MSM of color. Cities are also pursuing several initiatives designed to address contextual factors in their own epidemics. In Baltimore, the Baltimore City Health Department has initiated an award winning collaboration with the House/Ball community and has adopted a "no wrong door" approach to service integration that encourages close relationships with providers and a new antistigma campaign called Baltimore in Conversation. In Philadelphia, the Philadelphia health department is focusing on condom promotion and on providing MSM of color with behavioral and social services such as job training and health insurance navigation. In DC, the health department is building on an existing multidisciplinary coalition that is providing comprehensive care for MSM of color at risk to include expanded HIV and STD partner services and retention and treatment adherence interventions.
Our research underscores the importance of communitylevel factors in HIV transmission and prevention. Public health infrastructure, funding capacity and priorities, community activism, access to quality healthcare, condom access, community disease prevalence, and venue context and composition can all influence HIV transmission efficiency. Social determinants including racism, housing, residential segregation, stigma, policing, harm reduction, economic opportunities, sex education, and LGBT inclusive policies are also critical foundations for sustained and effective HIV prevention among MSM of color. Others have observed the importance of geographic and spatial contributors to HIV risk among MSM 5, 26 and how interactions between race, poverty, and stigma influence HIV risk at a neighborhood level. 5 This analysis reveals the necessity of understanding the interplay of regional socioeconomic and psychosocial factors with local socio-demographics and behavioral norms when identifying intervention targets across these 3 mid-Atlantic cities.
